Stepwise development of laparoscopic liver resection skill using rubber traction technique.
To improve patient safety, we standardized our surgical technique and implemented a stepwise strategy for surgeons learning to perform laparoscopic liver resection (LLR). The aim of the study is to describe how the stepwise training approach and standardized LLR affects surgical outcomes. Data from 272 consecutive patients who underwent LLR from January 2009 to December 2017 were retrospectively reviewed. The risk-adjusted cumulative sum (RA-CUSUM) of surgical failures (conversion to laparotomy, blood transfusion, or Clavien-Dindo grade ≥3) and the CUSUM of operative time were used to determine optimal number of operations needed to achieve the best surgical outcome. As the surgeon moved from simple to complex procedures, the complication rates, need for transfusions, and conversion rates did not increase over time. After 53 cases of minor LLR, a learning curve of 21 cases was achieved for right hepatectomy. Blood loss and operative time significantly improved thereafter. For minor anterolateral and posterosuperior segment resections, blood loss, and operative time significantly improved at the 37th and 31st case, respectively, given that the anterolateral segments had more complex surgeries performed. Standardization of the operative technique and the implementation of a stepwise approach to training surgeons to perform LLRs could considerably improve surgical outcomes.